Identification of obesity at well-child care (WCC) examinations is a step toward intervention. Studies have shown suboptimal documentation in primary care clinics that can improve with the use of electronic health records (EHRs). This study investigated the impact of a standardized EHR template on documentation of obesity at WCC visits and its impact on physician behavior. A cohort of 585 children with severe early onset obesity (body mass index >99th percentile, age <6 years) was identified with an electronic algorithm. Complete records of visit notes were reviewed to extract history taking, counseling, and recording of obesity at a WCC visit. Use of a standardized EHR template for WCC visits is associated with improvement in rates of documentation of obesity (47% vs 34%, P < .01), without interruption of workflow. Documentation of obesity in the chart improved nutritional (66% vs 44%, P < .001) and physical activity counseling (23% vs 9%, P < .001).
Background
Obesity remains a major public health concern. The rates of severe childhood obesity continue to rise at an alarming rate, 1,2 although there is a plateau in the overall rates. 3 Youth with severe obesity have a much more adverse cardiometabolic profile with signs of vascular dysfunction and subclinical atherosclerosis as early as 9 years of age, 4-6 compared with overweight or obese children. Tracking of adiposity from childhood into adult life is much stronger in the severely obese 7,8 with concomitant morbidity and premature mortality. 4, 9, 10 Despite the awareness, there is ample evidence on suboptimal clinical documentation of diagnoses and management plan in the medical records in the primary care clinics (PCCs). [11] [12] [13] [14] [15] Finding effective ways to improve documentation and early intervention is especially important for severe childhood obesity due to the aforementioned risk factors.
Timely identification is a crucial step toward intervention. Studies have found better response to lifestyle changes during early childhood compared with adolescence, especially in children with severe obesity. 16, 17 In response, the American Academy of Pediatrics (AAP) revised its childhood obesity prevention and management guidelines for primary care in 2007. 18 Subsequent studies have revealed major gaps in guideline awareness 19 and scarce documentation of obesity-related assessment. 20 These findings emphasize the need to augment current approaches to increase the uptake.
Suboptimal documentation of obesity in PCC remains a significant bottleneck in management. [11] [12] [13] 21 In a study of 2 clinics with general and specialist pediatricians, only 31% of the visits for patients who were overweight or obese included appropriate documentation. 12 In the National Hospital and Ambulatory Medical Care Survey of 1155 obese pediatric patients, only 18% (CI 13% to 23%) of the clinical notes showed accurate documentation of obesity. 22 This is especially important as patients who have obesity documented as a diagnosis are significantly more likely to have a management plan in the notes in both children and adults. 22, 23 The availability of health information technology (HIT) is changing this scenario rapidly. HIT tools, including electronic health records (EHRs), computerized provider order entry (CPOE), and smart sets (standardized progress notes) are now available for chronic disease management. The use of automatic body mass index (BMI) calculation at the point of care has demonstrated improvement in obesity documentation among both children and adults. [24] [25] [26] [27] Tang et al 25 showed that clinicians using an EHR-based toolset for weight-related documentation and counseling impacted patient lifestyle behaviors on short-term follow-up. Other HIT tools, including computerized alerts, clinical guidelines, order sets, documentation templates, diagnostic tools, and clinical workflow tools are also available, that have the potential to make meaningful changes in long-term clinical outcomes. However, a recent systematic review revealed that most studies have focused on calculation, display or plotting of BMI (or BMI percentiles). Few have examined the use of other EHR features in weightrelated outcomes in patients, 28 and no studies have focused on children with severe early onset obesity.
In the current environment of information overload, it is not yet known which of the available HIT tools will be most effective while avoiding provider fatigue. A systematic review on use of electronic alerts for chronic disease management showed only a modest improvements in care with on-screen point of care reminders. 29 Use of large-scale paradigm shifting changes in EHRs, although available, are fraught with challenges in design and implementation 30 and provider engagement. 31 In one study, providers were found to ignore the flashing screen alerts during their workflow and considered navigation to a different screen for "smart set" orders of obesity management a burden, although they used well-child care (WCC) visit smart set regularly. 31 There is an urgent need to investigate the effects of small steps to optimize physician documentation behavior without disrupting workflow or producing alert fatigue. This study investigates the impact of a standardized electronic WCC visit template, without obesity specific focus, on documentation and management of children with severe early onset obesity.
Methods
A standardized electronic template for the documentation of the WCC visits was introduced in the primary care clinic at Boston Children's Hospital (BCH) in 2012 (Table 1) . This template provides automatic population of problem list, medication list, allergies, body measurements, and vital signs into the clinical note. It also provides prompts for age appropriate health topics such as nutrition, physical activity, sleep, elimination, along with other components of WCC like developmental screening, social and family history. The assessment and plan section has prompts related to weight management to be addressed in all children. Each section has predefined sentence prompts that are designed to facilitate history taking and documentation. The Electronic Health Records Implementation Group at BCH has validated the template using the Office for National Coordinator for Health Care Technology EHR certification criteria and meaningful use stage 2 criteria. 32 Use of template while documenting a well-child visit is encouraged, but not mandatory.
Population
We reviewed the health records of children between the ages of 2 and 19 years with 2 or more documented BMI measurements >99th percentile before their sixth birthday. Severe obesity was defined as BMI percentile >99th percentile for age, as these readings are automatically Nutritional history, history of intake of sugary drinks, physical activity, and screen time were identified by the presence of a brief description of each field in the clinical note. Nutritional counseling was defined as any recommendation to reduce the intake of highly refined or processed foods (eg, sugary drinks, fast food) or increase intake of healthful foods (vegetables, healthy fats). Physical activity counseling was defined as any recommendation to increase physical activity, whether via sports, daily exercise, gym classes or other activities. Screen time counseling was defined as any recommendation to reduce the amount of time spent in front of a screen (TV, computer, or electronics). Training level was dichotomized as nontrainees (attending physicians, or other providers) and trainees (resident physician or fellow). The institutional review board at BCH approved the study. Because of the nature of the data extraction, a waiver of informed consent was obtained. All data extraction was validated by dual extraction by two investigators (V.V.T. and F.L.) with a concordance rate >80%.
Statistical Analysis
Univariate analysis was performed using chi-square tests. A P value <.05 was considered significant. Multivariate logistic regression analysis was performed to examine the association between use of the template and documentation of obesity while adjusting for age, gender, nutritional, physical activity, and screen time history, in addition to training level. We also examined this association using a multilevel mixed logistic regression model while adjusting for provider as the clustering variable. Statistical analyses were performed using STATA version 12 (Stata Corp LP, College Station, TX). Table 2 displays selected baseline characteristics of the cohort of children seen at the visits studied. A total of 311 unique patients attending WCC visit at the PCC where a WCC note was available in the study time frame were included in the analysis. The gender distribution showed a predominance of males (63%). Forty-seven percent of children were African American and 40% of Hispanic ethnicity, reflecting the patient population seen at the PCC. Attending physicians evaluated 62% of the patients compared with 38% resident physician or fellows in training. Use of template was associated with a higher rate of documentation of obesity (Figure 1 , P = .015). A detailed history on nutrition was noted in the charts often, not influencing documentation of obesity (P = .26). However, physicians who noted a history of physical activity (P < .001), intake of sugary drinks (P = .016), and screen time (P = .015) were more likely to document obesity. Trainee physicians were more likely to document obesity in the chart compared with nontrainees (Figure 2 , P = .002). The relationship between use of template and documentation of obesity remained when multivariate logistic regression was used (P < .001) adjusting for age, gender, nutritional, physical activity, screen time history, and training level of the physician with or without clustering for the provider ( Table 3 ). As more than 80% of the children were from race/ethnic minorities ( Table 2) , we elected not to include this variable in the model. When obesity was documented in the note, the probability of offering counseling for nutrition (P < .001), physical activity (P = .001), and a follow-up (P = .002) visit were much higher ( Table 3 ). The small samples for screen time counseling limit evaluation.
Results

Discussion
Accurate documentation of diagnoses is critically important in the management of chronic health conditions. This is being increasingly recognized as an important benchmark in improving patient care assisted by the nationwide emphasis on EHRs and ICD-10 diagnoses codes. The implementation of ICD-10-Clinical Management/Procedure Coding System (ICD-10-CM/ PCS) will require organizations to capture detailed information at the point of care. Since ICD-10-CM/PCS provides increased specificity in its code sets, clinical documentation to support the specificity will be imperative. This can be facilitated through the effective use of EHR templates. Our study suggests that use of a standardized EHR template for WCC visit, without a special emphasis on obesity, in PCC improves documentation of diagnosis and management plan in children with severe early onset obesity.
Health information technology has the potential to improve the quality of care, reduce the cost associated with delivering health care, and engage patients and families in innovative ways. 34 Rao et al 35 have suggested several ways in which EHRs can be used in chronic disease management and transition of care. These include supporting providers in tracking, coordinating, and managing tasks for high-risk individuals; helping ensure patient safety through electronic prescribing and drug interaction alerts; and improving self-management through methods such as secure messaging, data and information exchange, and patient portals. 35 Many smart sets and clinical decision support algorithms are being developed as features of EHRs to facilitate management of chronic conditions. Co et al 36 reported a multicenter cluster randomized trial evaluating the effectiveness of use of clinical reminders to assess symptoms of attention deficit/hyperactivity disorder (ADHD) along with availability of an ADHD progress note template with structured data fields. They reported a 20% increase in follow-up visits for ADHD (odds ratio 1.9) and improved clinical documentation. 36 Talmi et al 37 reported that incorporation of the developmental screening template along with electronic referral system resulted in improved documentation of developmental screening in the chart with improved rates for referral to early intervention and subsequent follow-up visits.
Childhood obesity is now recognized as a chronic disease that can follow similar models for management. The High Five for Kids study reported 1-year outcomes of BMI and other obesity related behaviors from a multisite randomized control trial after a comprehensive intervention with enhancements of the EHR that incorporates templates, printable materials, electronic reminders and comprehensive billing codes. 38 Additionally, the study included a comprehensive training of clinical and administrative staff in behavioral interventions. The trial showed a small, nonsignificant change in BMI in the intervention group (P = .15), although there was a significant improvement in the television and video-viewing behavior (P = .001). However, as this study did not have a factorial design, it is difficult to interpret the effectiveness of each intervention. 38 Rattay et al 30 reported a comprehensive overhaul of the EHR for system-level changes based on the chronic care model. Their system modification includes provision of automated BMI measurements, mandatory completion of growth assessment fields, along with alerts for the high BMI. Providers seeing the alerts are directed to a practice alert smart set to facilitate orders and referrals for evaluation and management of comorbidities associated with overweight. Structured fields and "smart phrases" help in documentation of motivational interviewing. The challenges in implementation included resource allocation, and difficulties in acceptance by the clinical and office staff. 30 A Cochrane systematic review on the use of point of care computer reminders suggested that more research is necessary to identify design and conceptual features that can help physicians adopt recommended pediatric obesity screening and preventive guidelines. 29 However, paradigm-shifting changes in electronic medical records are fraught with problems of provider acceptance. Dryden et al 31 report analysis of in-depth, qualitative interviews of pediatric physicians at a primary care network where an electronic support tool for management of obesity was introduced. This report highlights the challenges faced by providers in adopting such guidelines. The majority of providers did not feel that the supports worked. The automated reminders were noted to be associated with alert fatigue, perception of inefficiency, and inappropriate or inconsistent timing of alert appearance. The use of obesity smart set was found to be superfluous, interfere with workflow and the ability of providers to engage with patients resulting in abandoning the use in short time. The study also notes that most providers found the well-visit smart set helpful and used it regularly. 31 In an era where the primary care physician carry the responsibility of managing several conditions requiring chronic care model such as ADHD, asthma, developmental screening, obesity, and others, availability of electronic support tools for each condition may not be the right answer for the time strapped practicing clinician. Based on the data on improved documentation of obesity and care plan in our study, we propose that a broad general template that guides clinicians rather than imposing additional clicks and navigation of multiple screens presents an opportunity for use of HIT without interfering with workflow. Additionally, implementation of a generic template coupled with an order set that allows physicians to make choices based on the patient needs provides flexibility while facilitating care. The documentation of the trainees was far better than those of nontrainees similar to that in a prior study. 39 Although this could be due to better familiarity of the trainees with HIT, it may also reflect the role of the proximity of the education received by trainees. We propose that provision of resources for continued education about care guidelines, and assistance in documenting motivational interviewing 30 are more likely to persuade providers to use available electronic tools rather than redirecting resources toward decision support tools that involve additional screens and clicks.
Our retrospective study is limited by a small sample size and the observational study design, which has the potential for uncontrolled confounding. It is possible that documentation does not reflect the actual encounter and conversations between the provider and the family. However, based on the uptake of the WCC template and the use of obesity order set, it can be concluded that this can serve as an important first step in improving the documentation that will be required with the implementation of ICD-10. Continued training of providers in standards of care and motivational interviewing with prompts or "smart phrases" to guide them through the process, document readiness for change with easy access to visual materials to communicate weight issues may prove helpful. We reviewed notes recorded between 2009 and 2014. It is possible that temporal changes in obesity management can influence documentation. We excluded notes prior to 2009 to allow for the implementation lag of the updated AAP guidelines published in 2007. 18 Additionally, more than 80% of the notes without template were recorded between 2013 and 2014 giving us confidence that the template was indeed responsible for the improvement in documentation.
Conclusions
Our data suggest that use of a standardized EHR template improves documentation of childhood obesity. A generalized template can be created easily without access to specialized resources by most EHRs. It provides an easy way to guide clinicians in care of chronic condition without creating alert fatigue and disruption of workflow. Trainees are more likely to document childhood obesity, regardless of template use. Physician behavior for counseling appears to be positively influenced by documentation of obesity.
